Abstract|An explicit solution of the initial-boundary value problem for the evolutionary PDE is obtained. The problem describes propagation of nonsteady internal waves generated by vibrations of a plate in a strati ed rotating uid.
t u + ! 2 1 u x1x1 + ! 2 2 u x2x2 = 0; = @ 2 x1 + @ 2 x2 ; (1) where ! 1 ; ! 2 0 are constants, u = u(t; x) is a stream function, so that the velocity eld in the uid is v(t; x) = (?u x2 ; u x1 ). Equation (1) controls nonsteady internal gravity-inertial waves in a strati ed rotating uid without viscosity and compressibility. Its derivation is given in 1{4]. Similar equations are called pseudohyperbolic; they yield both elliptic and hyperbolic characteristics, and therefore, they share properties of both elliptic and hyperbolic equations.
In the present paper, we consider the initial-boundary value problem for equation (1) with the mixed boundary condition.
Let the section ? = fx : x 1 = s cos ; x 2 = s sin , s 2 (a; b)g be placed in the plane R 2 .
The side of the section ? which is positioned to the left when the parameter s increases will be called ? + and the opposite side will be called ? ? . By = (? sin ; cos ), we denote a normal to ?. The unit vector of the Ox j axis (j = 1; 2) will be denoted by q j .
Let us de ne the class of smoothness G. A function V (t; x) belongs to G, if (k = 0; 1; 2):
, where X is a point set which consists of the ends of the section ?, and (c) in the neighborhood of any point d 2 X, the inequality holds
where A k (t) 2 C 0 0; 1), and a number > ?1. 
where B k (t), B k (t) 2 C 0 0; 1), > 0, and jxj = (x 2 1 + x 2 2 ) 1=2 ! 1.
All conditions of the problem must be satis ed in the classical sense. The function c(t) is unknown and must be found when solving the problem. The problem is formulated in terms of a stream function unlike 3], where a potential function has been used. The problem describes propagation of nonsteady internal gravity-inertial waves excited by vibrations of a plate in a strati ed rotating uid (ocean, atmosphere), where viscosity and compressibility are neglected. In doing so, pressure is speci ed on ? ? and normal velocities are given on ? + , that is, (v )j ? + = @ s uj ? + = @ s f 1 (t; s). Speci cation of pressure leads to the oblique derivative boundary condition containing derivatives in time. Theorem 1. There exists no more than one solution of Problem K.
The proof is based on the energy equality for equation (1) and is presented in 2]. The energy equality and the idea of the proof are also given in 3, Appendix]. The solution of Problem K can be found in the explicit form with the help of potential theory constructed in 5] for equation (1) . The application of the potential theory to solving problems is presented in 3,6{8].
Let us demonstrate the potential technique. First, we rewrite the boundary conditions on ? in the form @ s u j ? + = f 0 1 (t; s) = @ s f 1 (t; s); (4) u(t; x(a)) = f 1 (t; a) ? c(t); (5) N u] j ? ? = f 2 (t; s): (6) We will seek a solution of Problem K in the form u(t; x) = V ](t; x) + T ](t; x); (7) 
The function u(t; x) from (7) satis es the regularity conditions at in nity (3) if 
The functions (t; s), (t; s), c(t) are unknown and must be found when solving the problem.
We will seek them from the following classes of smoothness: According to the potential theory 5], for any (t; s), (t; s), c(t) satisfying (8){(10), the function u(t; x) from (7) satis es all conditions of Problem K except the boundary conditions (4){(6).
By substituting u(t; x) in (4), (6) The arbitrary functions of time + (t), ? (t) are selected to satisfy the conditions (8), (9) . By putting the expressions for (t; s), (t; s) in (8), (9), and evaluating singular integrals 9], we nd that conditions (8) , (9) 
Thus, the functions (t; s), (t; s), c(t) are found completely and satisfy all required conditions. According to the potential theory 5], the functions u(t; x) and c(t) from (7), (22) give the solution of Problem K. This can be checked directly on the basis of the explicit expressions for u(t; x), c(t), and properties of dynamic potentials. In particular, the inequalities (2),(3) hold with = ?3=4 and = 1.
We have proved the following theorem. With the help of the solution of Problem K, the velocity eld in the uid can be readily found, so that v(t; x) = (?u x2 ; u x1 ).
The problem for several sections with either Dirichlet or Neumann boundary condition has been studied in 3, 7, 8] . The initial-boundary value problem for equation (1) with discontinuous coe cients has been considered in 6]. The generation of nonsteady internal waves by vibrations of one plate in the bounded layer of a strati ed uid has been investigated in 10].
